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ACR Appropriateness Criteria®

Clinical Condition: Metastatic Epidural Spinal Cord Compression and Recurrent Spinal Metastasis

Variant 1: 60-year-old man with stage IV non-small-cell lung cancer with KPS 80 and known asymptomatic spinal metastasis at T7 received first
line systemic therapy then developed severe pain from the T7 metastasis (Brief Pain Inventory: 8 out of 10) associated with moderate epidural
spinal cord compression leading to a gradual onset of sensory level above the umbilicus and bilateral lower extremity weakness (motor power 4
out of 5). MRI of'the thoracic spine showed no cerebrospinal fluid (CSF) around the mildly deformed cord at T7. PET/CT shows stable primary
tumor in the lung and lung metastases. No bony retropulsion.

Treatment Rating Comments
Hospice after RT
EBRT alone
Systemic therapy and EBRT
Systemic therapy and OI and EBRT
Direct hospice placement
Systemic therapy alone
Systemic radiopharmaceuticals alone
Surgical intervention alone
Surgical intervention followed by EBRT
Systemic therapy and OI
SBRT alone
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Surgical mtervention followed by SBRT
EBRT Dose

8 Gy/1 fraction

20 Gy/5 fractions

30 Gy/10 fractions
35 Gy/14 fractions
40 Gy/20 fractions
SBRT Dose

15-18 Gy/1 fraction
20-24 Gy/2 fractions
21-27 Gy/3 fractions
20-30 Gy/5 fractions
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Treatment Planning
CT simulation
Fluoroscopic simulation
Clinical simulation
Posterior field only
Anterior/posterior fields
Posterior obliques
SBRT (postoperative)
IMRT
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Proton therapy to the bone metastasis 2
Rating Scale: 1,2,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate



Treatment

Rating

Comments

Note: Abbreviations used in the tables are listed at the end of the "Major Recommendations" field.

Variant 2: 65-year-old woman with known multiple myeloma but with no prior therapy, develops gradual onset ofa sensory level in the lower
chest and moderate bilateral lower-extremity weakness (motor power 3 out of 5) over one week from an epidural spinal cord compression at T5.
There is associated moderate pain (Brief Pain Inventory: 6 of 10). MRI shows circumferential compression of the spinal cord by myeloma. There
is no evidence of vertebral compression fracture. KPS is 70. Skeletal survey reveals several other sites of asymptomatic lytic metastases

throughout the axial and appendicular skeleton.

Treatment

Steroid therapy and EBRT, followed by OI and
chemotherapy

Steroid therapy and EBRT, followed by chemotherapy
Steroid therapy and EBRT, followed by OI
Steroid therapy and EBRT

Steroid therapy and OI and chemotherapy
Steroid therapy and chemotherapy

Steroid therapy and OI

EBRT alone

Steroid therapy alone

Ol alone

Hospice after EBRT

Observation

Surgical decompression alone

Surgical decompression, followed by EBRT
SBRT alone

Surgical decompression followed by SBRT
Systemic radiopharmaceuticals alone
Direct hospice placement

EBRT Dose

8 Gy/1 fraction

20 Gy/5 fractions

20 Gy/10 fractions

30 Gy/10 fractions

35 Gy/14 fractions

40 Gy/20 fractions
Treatment Planning
CT simulation
Fluoroscopic simulation
Clinical simulation
Posterior field only
Anterior/posterior fields

Rating
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Comments

This treatment may be appropriate but there was
disagreement among panel members on the
appropriateness rating as defined by the panel's
median rating.



Posterior obliques  Tyeatment Rafing Comments
SBRT 2

IMRT 2

Proton therapy to the bone metastasis 2

Rating Scale: 1,2,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate

Note: Abbreviations used in the tables are listed at the end of the "Major Recommendations" field.

Variant 3: 75-year-old woman with known progressive metastatic colon cancer resistant to 2 lines of systemic therapy develops increased pain in
the middle back and sudden onset of total paralysis of bilateral lower extremity weakness 1-week prior to admission to hospital from a nursing
home. Her KPS is 50. The pain is rated 7 out of 10 on Brief Pain Inventory. The lower extremity power was 0 out of 5 and the sensory level was
located above the umbilicus. MRI of the spine shows diffiuse spinal metastasis and circumferential compression of the spinal cord at T8 from bulky
metastasis with no surrounding CSF. She has no prior history of EBRT to T8. CT scan shows diffuse ung and liver metastases.

Treatment Comments
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Hospice after EBRT

EBRT alone

Direct hospice placement
Chemotherapy and EBRT
Chemotherapy and OI and EBRT
Chemotherapy alone

Systemic radiopharmaceuticals alone
Surgical intervention alone
Chemotherapy and OI

SBRT alone

EBRT Dose

8 Gy/1 fraction

20 Gy/5 fractions

30 Gy/10 fractions

35 Gy/14 fractions

40 Gy/20 fractions
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Treatment Planning
CT sinulation
Fluoroscopic simulation
Clinical simulation
Posterior field only
Anterior/posterior fields
Posterior obliques
SBRT

IMRT

NSRS RS L BV, BN B o)

—

Proton therapy to the bone metastasis
Rating Scale: 1,2,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate

Note: Abbreviations used in the tables are listed at the end of the "Major Recommendations" field.



Variant 4: 45-year-old man with known metastatic renal cell carcinoma develops increased pain in the lower back. He has received sunitinib for his
systemic disease. His KPS is 80. The pain is rated 8 out of 10 on Brief Pain Inventory. There are no associated sensory or motor deficits in the
lower extremities. He has a history of palliative EBRT to spinal levels T12-1.2 to a dose of 30 Gy in 10 fractions one year prior to this
presentation. MRI shows progression of spinal metastasis at L1 vertebral body and there is no epidural extension or vertebral compression
fracture. CT scan shows that the lungs are the only other organs with metastatic renal cell carcinoma and they have demonstrated good response to
sunitinib.

Treatment Rating Comments

Surgical intervention alone 5

EBRT alone 3

Surgical intervention and EBRT 3

Surgical intervention and EBRT and systemic 3

radiopharmaceuticals

Systemic therapy, surgical intervention and EBRT 3

Systemic therapy and EBRT 3

SBRT alone 7

Surgical ntervention and SBRT 5 This treatiment may be appropriate but there was
disagreement among panel members on the
appropriateness rating as defined by the panel's
median rating.

Surgical ntervention and SBRT and systemic 3

radiopharmaceuticals

Systemic therapy, surgical intervention and SBRT 5 This treatiment may be appropriate but there was
disagreement among panel members on the
appropriateness rating as defined by the panel's
median rating,

Systemic therapy and SBRT 7

Systemic therapy and surgical intervention 6

Surgical intervention and systemic 4

radiopharmaceuticals

Hospice after treatment (surgery or SBRT) of the spine 3

Systemic radiopharmaceuticals alone 2

Direct hospice placement 2

Systemic therapy alone 2

Ol alone 2

EBRT Dose

8 Gy/1 fraction 3

20 Gy/5 fractions 3

20 Gy/8 fractions 5 This treatment may be appropriate but there was
disagreement among panel members on the
appropriateness rating as defined by the panel's
median rating,

25 Gy/10 fractions 5 This treatment may be appropriate but there was
disagreement among panel members on the
appropriateness rating as defined by the panel's
median rating.

30 Gy/10 fractions 3

35 Gy/14 fractions 3

Rafiiyg?Sdadetidy?,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate



SBRT Dose Treatment

15-18 Gy/1 fraction
20-24 Gy/2 fractions
21-27 Gy/3 fractions
25-40 Gy/5 fractions
Treatment Planning
CT simulation
Fluoroscopic simulation
Clinical smulation
Posterior field only
Anterior/posterior fields
Posterior obliques
SBRT

IMRT

Proton therapy to the bone metastasis

Rating Comments
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This treatment may be appropriate but there was
disagreement among panel members on the
appropriateness rating as defined by the panel's
median rating.

Rating Scale: 1,2,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate

Note: Abbreviations used in the tables are listed at the end of the "Major Recommendations" field.

Variant 5: 56-year-old post-menopausal woman with known metastatic breast carcinoma, estrogen and progesterone receptors and HER2

positive, develops increased pain in the upper back and gradual onset of bilateral lower extremity weakness (motor power 4+ out of 5) over more
than 2 weeks. Her KPS is 80. The pain is rated 7 out of 10 on Brief Pain Inventory. She has a history of palliative EBRT to spinal levels T2-T6 to
a dose of 30 Gy in 10 fractions two years prior to this presentation. MRI shows progression of spinal metastasis at T4 and there is epidural

extension from the vertebral body and left pedicle, compressing on the spinal cord with no CSF surrounding the cord. There is no associated
vertebral compression fracture. She has received two lines of systemic therapy with stable metastatic disease in the lungs and in multiple sites in the

bones apart from the T4 vertebra on PET/CT.

Treatment
Surgical intervention alone
EBRT alone
Surgical intervention and EBRT

Surgical intervention and EBRT and systemic
radiopharmaceuticals

Systemic therapy, surgical intervention and EBRT
Systemic therapy and EBRT

SBRT alone

Surgical intervention and SBRT

Surgical mtervention and SBRT and systemic
radiopharmaceuticals

Systemic therapy, surgical intervention and SBRT
Systemic therapy and SBRT

Systemic therapy and surgical intervention

Rating Comments
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Rating Scale: 1.2.3 Usuallv not approoriate: 4.5.6 Mav be approporiate: 7.8.9 Usuallv abbrooriate



Surgical intervention g syRigaTe Raﬁng Comments
radiopharmaceuticals

Hospice after treatment (surgery or SBRT) of the spine
Systemic radiopharmaceuticals alone

Direct hospice placement

Systemic therapy alone

Ol alone
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EBRT Dose
8 Gy/1 fraction 3
20 Gy/5 fractions 3

20 Gy/8 fractions 5 This treatment may be appropriate but there was
disagreement among panel members on the
appropriateness rating as defined by the panel's
median rating.

25 Gy/10 fractions 5 This treatment may be appropriate but there was
disagreement among panel members on the
appropriateness rating as defined by the panel's
median rating,

30 Gy/10 fractions 3
35 Gy/14 fractions 3
40 Gy/20 fractions
SBRT Dose

15-18 Gy/1 fraction
20-24 Gy/2 fractions
21-27 Gy/3 fractions
20-40 Gy/5 fractions
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Treatment Planning
CT simulation
Fluoroscopic simulation
Clinical simulation
Posterior field only
Anterior/posterior fields
Posterior obliques
SBRT

IMRT
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Proton therapy to the bone metastasis 2
Rating Scale: 1,2,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate

Note: Abbreviations used in the tables are listed at the end of the "Major Recommendations" field.

Summary of Literature Review
Metastatic Epidural Spinal Cord Compression

The axial skeleton is a commonly involved site in patients with bone metastases. Progressive spinal metastasis may result in epidural spinal cord
compression, and lead to paresis and paralysis if left untreated. The treatment of metastatic epidural spinal cord compression is determined by
disease factors such as histology, site of disease, extent of epidural disease, and extent of metastases elsewhere. Patient factors such as the
neurologic status, Karmofsky performance status (KPS), and treatment factors, such as availability of qualified spine surgeon and advanced



radiotherapy equipment also have to be considered. Patient's preferences and goals of care are to be weighed into the treatment plan. Ideally, the
patient with epidural spinal cord compression is evaluated by an interdisciplinary team including a combination of radiation oncologists, medical
oncologists, spine surgeons, pain medicine specialists, interventional radiologists, physiatrists, and palliative care professionals in a timely fashion to
determine the urgency of the clinical scenario. Treatment recommendations must take into consideration the risk benefit profiles of surgical
intervention and radiotherapy for the particular individual's circumstance, including neurologic status, performance status, extent of epidural disease,
stability of the spine, extra-spinal disease status, and life expectancy. In patients with high spinal instability neoplastic score (SINS) or retropulsion
of bone fragments in the spinal canal, surgical intervention should be strongly considered. The rate of development of motor deficits from spinal
cord compression may be a prognostic factor for ultimate finctional outcome and should be taken into account when a treatment recommendation
is made.

The importance of a high index of suspicion in high-risk patients and a prompt diagnosis of metastatic spinal cord compression cannot be
overemphasized. The key goal of the treatment for metastatic epidural spinal cord compression is prompt decompression of the spinal cord in an
attempt to prevent further deterioration of neurologic function or to reverse the neurologic deficits. This can be accomplished by surgical
decompression with or without postoperative external beam radiation therapy (EBRT) or EBRT alone. Systemic approaches such as
chemotherapy, hormonal therapy, osteoclast mhibitors (OI), and radiopharmaceuticals, especially if given alone, are deemed not appropriate in this
clinical scenario since the goal of prompt decompression of the spinal cord is very unlikely to be achieved. Systemic therapy after appropriate local
therapy for metastatic spinal cord compression may be appropriate for the treatment of systemic disease, depending on the clinical scenario. For
most solid tumors, except radio-sensitive and chemo-sensitive tumors such as hematologic tumors, germ cell tumors, and small cell carcinoma,
there is level 1 evidence to suggest that surgical decompression followed by EBRT can yield superior fimctional outcomes compared to EBRT
alone. For patients who have poor performance status or are not otherwise suitable for surgical decompression, EBRT is regarded as a reasonable
option. However, there is controversy as to the optimal dose schedules and fractionation that should be used. For hematologic tumors such as
lymphoma and plasma cell tumors/myeloma, EBRT alone is effective in the decompression of the spinal cord since those are radiosensitive tumors.

Stereotactic body radiation therapy (SBRT) is an emerging therapy for spinal metastasis and has been used for the treatment of metastatic epidural
spinal cord compression either as primary treatment, re-irradiation treatment, or postoperative treatment, with reasonable prelimnary results based
on some retrospective studies and a prospective study (reported only in abstract form) with short-term follow-up. There are no comparative
studies or randomized trials comparing EBRT and SBRT in these settings. More research is needed to better define the role of SBRT in metastatic
spinal cord compression, either as primary treatment or in the postoperative setting,

Recurrent/Progressive Spinal Metastasis after Prior Radiation Therapy

With the improvement of systemic therapy, overall survival is improved in patients with metastatic cancer. As a result, it is more common to
encounter scenarios where patients develop recurrent/progressive spinal metastases, sometimes causing spinal cord compression, after prior EBRT
to the same index lesions. This presents a therapeutic challenge since further EBRT will increase the risk of radiation myelopathy (RM), posing
patient safety concerns. Data froma retrospective study showed that the risk of RM was zero after a biologically effective dose (BED) of <120
Gy, when the mterval was not shorter than 6 months and the BED of each course was <98 Gy,. However, due to the relatively small number of

patients in these studies and the retrospective nature and relatively short follow-up periods of these studies, these datasets should be interpreted
with caution.

As in metastatic epidural spinal cord compression, an interdisciplinary evaluation is crucial to determine the best treatment option for the patient.
The ultimate treatment strategy is determined by disease factors such as histology, site of disease, extent of epidural disease, and extent of
metastases elsewhere, patient factors such as the neurologic status and KPS, and treatment factors such as availability of spinal neurosurgeon and
advanced radiotherapy equipment. Ifthere is evidence of spinal instability or metastatic epidural spinal cord compression, surgical intervention
should be strongly considered even when reirradiation is being considered. The patterns of progression of neurologic deficits from spinal cord
compression may be predictive of ultimate fnctional outcome and should be taken into account when a treatment recommendation is made.
Patient's preferences and goals of care are to be weighed into the treatment plan.

SBRT can provide a means to effectively treat previously irradiated spinal metastases, while still being able to minimize the risk of RM, by
adequately sparing the spinal cord. Favorable outcomes and toxicity profiles have been reported afier SBRT for recurrent/progressive spinal
metastasis as sole or postoperative treatment. However, all the studies are retrospective with a majority of them including patients treated for
scenarios other than recurrent disease. Furthermore, nearly all studies have relatively short follow-up, and studies comparing conventional
strategies and SBRT are very limited. One of the biggest controversies is the spinal cord tolerance for SBRT i the reirradiation setting and
guidelines for practice have been defined to guide practice allowing the cumulative BED to reach 140 Gy, (normalized 2 Gy equivalent 70 Gy),)

with certain caveats, in particular, the SBRT component not exceeding 50 Gy, (normalized 2 Gy equivalent 25 Gy,,»); however, more research is

needed to better define the role of SBRT and to determmne the spinal cord tolerance in the reirradiation setting. Apart from surgical intervention
with or without SBRT, SBRT alone, systemic approaches such as chemotherapy, hormonal therapy, Ol, and radiopharmaceuticals are other



treatment options, depending on the clinical scenario.

Variant 1: 60-year-old man with stage IV non-small-cell lung cancer with KPS 80 and known asymptomatic spinal metastasis at T7
received first line systemic therapy then developed severe pain from the T7 metastasis (Brief Pain Inventory: 8 out of 10) associated with
moderate epidural spinal cord compression leading to a gradual onset of sensory level above the umbilicus and bilateral lower extremity
weakness (motor power 4 out of 5). MRI of the thoracic spine showed no cerebrospinal fluid (CSF) around the mildly deformed cord at
T7. PET/CT shows stable primary tumor in the lung and lung metastases. No bony retropulsion.

This is a case of spinal cord compression involving a spinal segment that has not been previously irradiated. Once spinal cord compression is
confirmed, the patient should be started on corticosteroid and adequate analgesics promptly. This patient has a good KPS and stable primary
tumor and metastases in the lungs. The results of the multi-institutional phase 1 trial comparing surgical decompression and postoperative EBRT
and EBRT alone for patients with metastatic epidural spinal cord compression can be applied to him Therefore, surgical intervention and
postoperative EBRT can be considered as this combination has been demonstrated to yield better functional outcomes compared to EBRT alone.
The type of surgery, nanely, separation surgery or more extensive decompression surgery such as vertebrectomy, to be offered is determined by
Jjudgment of clinical scenario including SINS, and the experience and expertise of the treating center.

Surgical deconpression also allows for prompt decompression of the spinal cord but should be followed with postoperative EBRT because of the
substantial risk of recurrence. If'a qualified spine surgeon is not available to performa surgical decompression and a prompt transfer to a tertiary
care center is not possible, radiotherapy in the form of EBRT alone may be considered but is considered to be suboptimal treatment. Given the
good KPS and stable extraspinal disease of'the patient, hospice care alone may increase the risks of paralysis and/or progression if the patient lives
long enough and the epidural spinal cord compression does not have local treatment. However, the patient may benefit from referral to palliative
care/pain service for pain control along the course of his treatment. In the setting of primary EBRT, due to the presence of spinal cord
compression, it is important to ascertain that the gross tumor is adequately treated. Therefore, computed tomography (CT) simulation is commonty
used provided that EBRT can be started promptly. Ifit is not possible to start EBRT promptly using CT planning or if CT simulation is not
available, fluoroscopic simulation is regarded as a reasonable alternative. In the postoperative setting, the spinal cord is already decompressed and
time is needed for healing of the surgical wound. As a result, prompt initiation of EBRT is not necessary. A CT simulation should be used to plan
EBRT. Single-fraction EBRT delivering a dose of 8 Gy is deemed to be inadequate to prevent future recurrent spinal cord compression given the
lower BED compared to muilti-fraction EBRT, which can range from 20 Gy/5 fractions to 35 Gy/14 fractions. EBRT field arrangements,
anterior/posterior (AP/PA) and PA alone are commonly used. Posterior oblique treatment approach can also be considered as it is an easy,
relatively conformal dosimetric approach that can reduce the volume of radiotherapy dose administered to the healed surgical wound and
esophagus within the EBRT field. However, it can also result in higher lung dose. The treating physician will need to judge the risk and benefit of
each technique on each individual patient.

SBRT has been used as primary treatment for metastatic epidural spinal cord compression from solid tumors causing mild neurologic deficits with
favorable prelimnary outcomes. However, a very robust infrastructure is required for the prompt execution of the SBRT process to facilitate
prompt nitiation of treatment of this emergent condition and this is only possible in very few treatiment centers. Furthermore, it is unclear whether
the long term outcomes are comparable to those achieved with surgical intervention and postoperative EBRT or EBRT alone given the need to
underdose the portion of the spinal metastasis abutting the spinal cord to avoid RM. In the postoperative setting, if adequate resection of the
epidural disease is achieved, thereby creating a gap between the spinal metastasis and the spinal cord, SBRT may be considered although more
data and longer follow-up are required in order to establish this as one of the standard postoperative treatment options.

There is even more limited data on the use of intensity-modulated radiation therapy (IMRT) or proton beam therapy for primary or postoperative
treatment of metastatic epidural spinal cord compression and these modalities are best tested in a clinical trial setting. Systemic
radiopharmaceuticals and osteoclast inhibition are not expected to decompress the spinal cord compression. Although one study shows that
systemic Ol may improve control of metastatic epidural spinal cord compression, there is no conclusive evidence it is helpful in this setting, and
should not be considered a specific therapy for existing spinal cord compression. Given the fact that the patient has progressive disease in T7 and
has only had first line chemotherapy, further systemic therapy may be considered (see Variant 1 above).

Variant 2: 65-year-old woman with known multiple myeloma but with no prior therapy, develops gradual onset of a sensory level in the
lower chest and moderate bilateral lower-extremity weakness (motor power 3 out of 5) over one week from an epidural spinal cord
compression at TS. There is associated moderate pain (Brief Pain Inventory: 6 of 10). MRI shows circumferential compression of the
spinal cord by myeloma. There is no evidence of vertebral compression fracture. KPS is 70. Skeletal survey reveals several other sites of
asymptomatic Iytic metastases throughout the axial and appendicular skeleton.

This patient without a history of prior therapy presents with extensive epidural spinal cord compression at TS from myeloma. The main goals of
treatment are to decompress the spinal cord and to control the pain. Steroid therapy should be started promptly to decrease cord
edema/inflammation and it also has therapeutic effect against myeloma. Since plasma cell tumors are very radiosensitive even to a low to moderate



dose of radiation, the most commonly offered treatment is emergent EBRT after initiation of steroid therapy. Adding OI to the treatment of multiple
myeloma reduces pathologic vertebral fractures and pain, and it can be considered in conjunction with EBRT. In light of the slight risk of
osteonecrosis of the jaw associated with OI administration, a pretreatment dental evaluation to assess dentition and potential risk prior to starting
OI might be necessary. OI with pamidronate or zoledronic acid are U.S. Food and Drug Administration (FDA) approved for use in multiple
myeloma, but not denosumab. Surgical intervention is generally not required unless present or impending spinal instability is contributing to the cord
compression and SINS can provide guidance.

Kyphoplasty is not indicated for this patient since it is usually considered for pathologic vertebral compression fractures and is usually not offered in
the setting of spinal cord compression. Systemic treatment should be considered given the presence of systemic disease and her reasonably good
performance status. While there are no definitive data to suggest the most appropriate RT dose, fractionation schedules ranging froma single 8 Gy
fraction to 40 Gy/20 fractions are all commonly used. Given the fact that the patient is relatively young and has reasonable performance status and
good chance of having neurologic improvement after EBRT, more fractionated regimens, such as 30 Gy/10 fractions or 35 Gy/14 fractions,
delivering a higher BED are favored. CT simulation to accurately include the involved vertebrae and account for body habitus in EBRT dose
calculation is most desirable. Fluoroscopic simulation is regarded as a reasonable alternative. Common EBRT field arrangements, AP/PA, PA
alone, and posterior obliques are commonly used. Posterior oblique treatment approach may be favored over AP/PA or PA beam arrangement,
as it is an easy, relatively conformal dosimetric approach that can reduce the dose administered to the skin and this may be beneficial if spinal
surgery may come into play in later course of disease. However, it can also result in higher ung dose. The treating physician will need to judge the
risk and benefit of each technique in each individual patient. The use of more sophisticated highly conformal approaches like SBRT, IMRT, and
protons, all of which are very labor-intensive in the treatment planning process, in an aimto escalate the radiation dose to a very radiosensitive
tumor in an emergent setting is considered nsufficiently studied (see Variant 2 above).

Variant 3: 75-year-old woman with known progressive metastatic colon cancer resistant to 2 lines of systemic therapy develops
increased pain in the middle back and sudden onset of total paralysis of bilateral lower extremity weakness 1-week prior to admission to
hospital from a nursing home. Her KPS is 50. The pain is vated 7 out of 10 on Brief Pain Inventory. The lower extremity power was 0 out
of 5 and the sensory level was located above the umbilicus. MRI of the spine shows diffuse spinal metastasis and circumferential
compression of the spinal cord at T8 from bulky metastasis with no surrounding CSF. She has no prior history of EBRT to TS. CT scan

shows diffuse lung and liver metastases.

This is a case of established spinal cord compression at a spinal level that has not been previously irradiated. This patient developed sudden onset
of total paralysis of bilateral lower extremity paralysis 1-week prior to presenting to the radiation oncologist. Data in the literature show that
patients with sudden onset of total paralysis of extremities from metastatic epidural spinal cord compression are much less likely to regain function
after treatment. Furthermore, there is a delay of 1-week rendering functional recovery extremely unlikely. The patient also has very poor KPS and
has uncontrolled systemic disease after 2 lines of systemic chemotherapy. The life expectancy is short. All the above factors render an aggressive
approach such as surgical decompression futile. The only goal of treatment in this case is pain control with no potential for functional recovery.
Medications to aid symptom control may include steroids and analgesics. Steroid therapy, preferably high dose, is typically used in managing
severe spinal cord compression. EBRT is very effective for pain control. Direct hospice placement can be considered if pain can be adequately
controlled by medications. Hospice placement after EBRT is also reasonable to avoid the logistic difficulties of coming to the radiation center for
EBRT, although some hospices accommodate palliative EBRT. Systemic radiopharmaceuticals, chemotherapy or OI are unlikely to offer benefit in
a patient with very limited lifespan and spinal cord compression. Due to the spinal cord compression and the bulk of disease, CT simulation and
EBRT are a reasonable approach. Given the poor prognosis, a single dose of 8 Gy may be considered as 20 Gy/5 fractions and 30 Gy/10
fractions, and longer fractionation regimens such as 35 Gy/14 fractions and 40 Gy/20 fractions may not offer extra benefit since long-term toxicities
are not an active concern in this case. Fluoroscopic simulation is regarded as a reasonable alternative. Clinical simulation, defined as setting up of a
patient at the treatment machine without kilovoltage filns, is usually not preferred. Common EBRT field arrangements, AP/PA, PA and posterior
obliques alone, are commonly used. Highly conformal approaches like SBRT, IMRT, and protons may not offer extra benefit given the expected
poor prognosis, the need for prompt treatment, and the limited data on these approaches in this setting. Surgical intervention is usually not offered
in this setting due to the expected poor prognosis, the limited life expectancy, and diffuse extent of disease (see Variant 3 above).

Variant 4. 45-year-old man with known metastatic renal cell carcinoma develops increased pain in the lower back. He has received
sunitinib for his systemic disease. His KPS is 80. The pain is rated 8 out of 10 on Brief Pain Inventory. There are no associated sensory or
motor deficits in the lower extremities. He has a history of palliative EBRT to spinal levels T12-L2 to a dose of 30 Gy in 10 fractions one
vear prior to this presentation. MRI shows progression of spinal metastasis at L1 vertebral body and there is no epidural extension or
vertebral compression fracture. CT scan shows that the lungs are the only other organs with metastatic renal cell carcinoma and they
have demonstrated good response to sunitinib.

The patient's systemnic disease appears to be stable otherwise and his KPS is 80. The recurrent spinal metastasis at the L1 vertebral body is the
only symptomatic site of disease. Given the controlled extraspinal systemic disease and the good performance status, the survival of this patient can



potentially extend beyond 6 months. As a result, active treatment of the symptomatic lesion, which will entail reirradiation of the spine, is indicated
to control his symptoms and to avoid firther progression that may lead to spinal cord compression. Reirradiation with EBRT using conventional
techniques poses an increased risk of RM should the patient's survival time exceed 6 months. Means to treat this symptomatic L1 lesion include
surgical intervention, reirradiation with advanced radiation techniques, or systemic anticancer interventions with drug therapy or
radiopharmaceuticals. Steroids, OI, and analgesics may improve pain control and should be considered. Surgery may be considered if there is
spinal instability based on SINS, if the adjacent, irradiated bone appears stable, and the patient's life expectancy is >3—6 months and if there is
appropriate surgical expertise to extirpate the recurrent L1 vertebral body metastasis if surgery is indicated. The decision to proceed with surgery
in this situation is very nuanced; patients with involverment of the vertebral body and posterior elements, other evidence of spinal instability, or
refractory symptoms may benefit from surgical intervention if their performance status allows. Patients with higher SINS may benefit from
vertebrectomy followed by stabilization. Surgery can provide rapid relief of debilitating pain and may be considered given the patient's good
performance status. There is fair amount of information to provide guidance for reirradiation of spinal metastases. Goals of treatment include
prevention of further progression of spinal metastasis and providing pain relief while minimizing the risk of RM. Highly conformal techniques like
proton therapy, SBRT, or IMRT should be considered if appropriate expertise and equipment are available and if sustained positioning is
achievable for the patient. Ideally, the patient can be enrolled in a clinical trial, if one is available. Different fractionation regimens have been used in
SBRT for reirradiation of recurrent spinal metastasis, and they are all achievable provided the cord tolerance could be respected. There are some
studies analyzing spinal cord tolerance in the reirradiation setting based on real patient data using linear-quadratic (LQ) and generalized LQ
models. The data obtained from those analyses are yet to be validated further. Since there is no spinal canal involverment in this case, systemic
therapies, including radiopharmaceuticals could be given either as an adjuvant therapy or alone if surgery is not indicated and if pain can be
controlled with analgesics. He will likely benefit from further systemic drug therapy after his recurrent spinal metastasis is treated given the previous
good response of his extraspinal disease to systemic drug therapy and his good performance status (see Variant 4 above).

Variant 5: 56-year-old post-menopausal woman with known metastatic breast carcinoma, estrogen and progesterone receptors and
HER? positive, develops increased pain in the upper back and gradual onset of bilateral lower extremity weakness (motor power 4+ out
of 5) over more than 2 weeks. Her KPS is 80. The pain is rated 7 out of 10 on Brief Pain Inventory. She has a history of palliative EBRT
to spinal levels T2-T6 to a dose of 30 Gy in 10 fractions two years prior to this presentation. MRI shows progression of spinal metastasis
at T4 and there is epidural extension from the vertebral body and left pedicle, compressing on the spinal cord with no CSF surrounding
the cord. There is no associated vertebral compression fracture. She has received two lines of systemic therapy with stable metastatic
disease in the lungs and in multiple sites in the bones apart from the T4 vertebra on PET/CT.

This patient presents with epidural spinal cord compression from breast cancer in a previously irradiated spinal segment. The main goals of
treatment are reversal of neurologic deficit, prevention of further progression of neurologic deficits and pain control. Given her good performance
status and potential for further systemic therapy, her lifespan is expected to be longer than 6 to 12 months. Although a cure is not anticipated,
preservation of her lower extremity neurologic finction and good pain control during her anticipated prolonged survival period is crucial to the
patient. The gradual progression of her neurologic deficit over more than 2 weeks and her fairly good current lower extremity strength suggest that
with decompression of the spinal cord, there is a good possibility of regaining her lower extremity strength to nearly its full extent and maintaining a
good ambulatory function. Prompt initiation of steroid therapy is indicated. A prompt decompression of the spinal cord is crucial in the
determination of the eventual neurologic outcome. In light of her previous EBRT to the same region, frther EBRT delivering an efficacious dose to
the site of spinal cord compression using conventional techniques will result in an increased risk of RM, especially when the patient is expected to
have a potentially long survival. Surgical decompression should be offered in this situation given its ability to rapidly decompress the spinal cord and
the increased risk of RM resulting from reirradiation with conventional EBRT option. The type of surgery, namely, separation surgery or more
extensive decompression surgery such as vertebrectomy, to be offered is determined by judgment of clinical scenario including SINS, and the
experience and expertise of the treating center. After surgical decompression, close observation or postoperative SBRT, if the expertise and
equipment are available, may be considered. There is some data in the literature on postoperative SBRT in the reirradiation setting and promising
results have been observed. However, comparative studies and randomized trials are lacking, There is also concern over RM although the
reported incidence is very low even in the reirradiation setting. Different fractionation regimens have been used in SBRT for reirradiation of
recurrent spinal metastasis, and they are all achievable provided the cord tolerance could be respected. There are some studies analyzing spinal
cord tolerance in the reirradiation setting based on real patient data using LQ and generalized LQ models. The data obtained from those analyses
are yet to be validated further. SBRT has been used as primary treatment for reirradiation of metastatic epidural spinal cord compression from
solid tumors causing mild neurologic deficits. However, the data is very limited in terms of efficacy and safety, particularly in the setting of
reirradiation. Furthermore, a very robust infrastructure is required for the prompt execution of the SBRT process to facilitate prompt initiation of
treatment of this emergent condition, and this is only possible in very few treatment centers. This modality is best considered in a clinical trial in this
setting. Systemic radiopharmaceuticals are unlikely to be an effective decompressive treatment in this setting. Although one study shows that
systemic Ol may improve control of metastatic epidural spinal cord compression, there is no conclusive evidence it is helpful in this setting, and
should not be considered a specific therapy for existing spinal cord compression. Given the fact that the patient has progressive disease in T4 and
has only had 2 lines of systemic therapy, further systemic therapy may be considered (see Variant 5 above).



Summary of Recommendations

e Metastatic epidural spinal cord compression will lead to paresis and paralysis if left untreated and is an oncologic emergency.

e The aim of treatment is to provide prompt decompression of the spinal cord to avoid neurologic deterioration or to recover some neurologic
function.

e Treatment recommendations must take into consideration the risk benefit profiles of surgical intervention and radiotherapy for the particular
individual's circunstance.

o The rate of development of motor deficits from spinal cord compression may be a prognostic factor for ultimate functional outcome and
should be taken into account when a treatment recommendation is made.

e There is level 1 evidence to suggest that surgical decompression followed by EBRT can yield superior functional outcomes compared to
EBRT alone.

e EBRT is regarded as a reasonable option for patients with poor performance status or who are unsuitable candidates for decompression
surgery.

e SBRT has been used as primary treatment for metastatic epidural spinal cord compression from solid tumors causing mild neurologic deficits
with favorable preliminary outcomes but there is a risk of further neurologic deterioration during the planning of this very labor-intensive
procedure.

e SBRT has also been used as adjuvant treatment after surgical decompression with favorable preliminary outcomes and may be appropriate
in patients with adequate resection of the epidural disease although more data is required in order to establish this as one of the standard
postoperative treatment options.

e Recurrent/progressive spinal metastases in spinal segments that have received prior EBRT present a therapeutic challenge since further
EBRT will increase the risk of RM.

e [fthere is evidence of spinal instability or metastatic epidural spinal cord compression, surgical intervention should be strongly considered
even when reirradiation is being considered.

e SBRT as a primary or postoperative treatment can provide a means to effectively treat previously irradiated spinal metastases, while still
being able to minimize the risk of RM, by adequately sparing the spinal cord with favorable outcomes and toxicity profiles reported.

e Nearly all studies on SBRT for recurrent/progressive spinal metastases have relatively short follow-up and studies comparing conventional
strategies and SBRT are very limited.

e There are limited studies analyzing spinal cord tolerance for SBRT in the reirradiation setting using individual patient data but they are subject
to further rigorous clinical validation.

Abbreviations

e CT, computed tomography

e EBRT, external beam radiation therapy

e HER2, human epidermal growth factor receptor 2
¢ [MRT, intensity-modulated radiation therapy

e KPS, Karnofsky performance status

¢ MRI, magnetic resonance imaging

e Ql, osteoclast inhibitors

e PET, positron emission tomography

e RT, radiation therapy

e SBRT, stereotactic body radiation therapy

Clinical Algorithm(s)

Algorithims were not developed firom criteria guidelines.
Scope

Disease/Condition(s)

Metastatic epidural spinal cord compression and recurrent spinal metastasis



Guideline Category
Risk Assessment

Treatment

Clinical Specialty
Neurological Surgery
Oncology

Radiation Oncology

Radiology

Intended Users
Health Plans

Hospitals

Managed Care Organizations
Physicians

Utilization Management

Guideline Objective(s)

To evaluate the appropriateness of various radiologic procedures for the treatment of patients with metastatic epidural spinal cord compression and
recurrent spinal metastasis

Target Population

Patients with metastatic epidural spinal cord compression and recurrent spinal metastasis

Interventions and Practices Considered

1. External beam radiation therapy (EBRT)
2. Osteoclast inhibitor (OT)
3. Chemotherapy
e Chemotherapy alone
With OT
With OI and EBRT
With EBRT
4. Stereotactic body radiation therapy (SBRT)
5. Consideration of radiation therapy (RT) doses
6. Systemic therapy

e Systemic therapy alone

e With surgical interventions

With or followed by EBRT

With EBRT and systemic radiopharmaceuticals
With EBRT and surgical intervention



With or followed by SBRT
With OI and EBRT
With SBRT and surgical intervention

7. Hospice

Direct hospice placement
After EBRT
After treatment (surgery or SBRT) of the spine

8. Systemic radiopharmaceuticals
9. Steroid therapy

Steroid therapy alone

With EBRT

With OI

With EBRT, followed by OI and chemotherapy
With EBRT, followed by chemotherapy

With EBRT, followed by OI

With chemotherapy

With OI and chemotherapy

10. Surgical intervention

Surgical intervention alone

With or followed by SBRT

With SBRT and systemic radiopharmaceuticals
With or followed by EBRT

With EBRT and systemic radiopharmaceuticals
With systemic radiopharmaceuticals

11. Treatment planning

Computed tomography (CT) simulation
Fluoroscopic simulation

Clinical simulation

Posterior field only

Anterior/posterior fields (AP/PA)

Posterior obliques

SBRT (postoperative)

Intensity-modulated radiation therapy (IMRT)
Proton therapy to the bone metastasis

12. Surgical decompression

Surgical decompression alone
Followed by EBRT
Followed by SBRT

13. Observation

Major Outcomes Considered

e Neurological and motor function

¢ Control of metastatic spinal cord compression
e Pain control

e Overall and progression-free survival rates

e Need for corticosteroids and opioid analgesics

e Duration of response
e Toxicity

Methodology



Methods Used to Collect/Select the Evidence
Hand-searches of Published Literature (Primary Sources)
Hand-searches of Published Literature (Secondary Sources)

Searches of Electronic Databases

Description of Methods Used to Collect/Select the Evidence

The literature search conducted in March 2013 identified evidence for the ACR Appropriateness Criteria® Metastatic Epidural Spinal Cord
Compression and Recurrent Spinal Metastasis topic. Using the search strategy described in the literature search companion (see the
"Availability of Companion Documents" field), 304 articles were found. Seven articles were used in the topic. Two hundred ninety-seven articles
were not used due to either poor study design, the articles were not relevant or generalizable to the topic, or the results were unclear,
misinterpreted, or biased.

The author added 26 citations from bibliographies, Web sites, or books that were not found in the literature search.

See also the American College of Radiology (ACR) Appropriateness Criteria® literature search process document (see the "Availability of
Companion Documents" field) for further information.

Number of Source Documents

Seven articles were used in the topic. The author added 26 citations from bibliographies, Web sites, or books that were not found in the literature
search.

Methods Used to Assess the Quality and Strength of the Evidence

Weighting According to a Rating Scheme (Scheme Given)

Rating Scheme for the Strength of the Evidence

Study Quality Category Definitions

Category 1 - The study is well-designed and accounts for common biases.

Category 2 - The study is moderately well-designed and accounts for most common biases.
Category 3 - There are important study design limitations.

Category 4 - The study is not useful as primary evidence. The article may not be a clinical study or the study design is invalid, or conclusions are
based on expert consensus. For example:

a. The study does not meet the criteria for or is not a hypothesis-based clinical study (e.g., a book chapter or case report or case series
description).

b. The study may synthesize and draw conclusions about several studies such as a literature review article or book chapter but is not primary
evidence.

c¢. The study is an expert opinion or consensus document.

Methods Used to Analyze the Evidence

Systematic Review with Evidence Tables

Description of the Methods Used to Analyze the Evidence



The topic author assesses the literature then drafts or revises the narrative summarizing the evidence found in the literature. American College of
Radiology (ACR) staff drafts an evidence table based on the analysis of the selected literature. These tables rate the study quality for each article
included in the narrative.

The expert panel reviews the narrative, evidence table and the supporting literature for each of the topic-variant combinations and assigns an
appropriateness rating for each procedure listed i the variant table(s). Each individual panel member assigns a rating based on his/her
interpretation of the available evidence.

More information about the evidence table development process can be found in the ACR Appropriateness Criteria® Evidence Table
Development documents (see the "Availability of Companion Documents" field).

Methods Used to Formulate the Recommendations

Expert Consensus (Delphi)

Description of Methods Used to Formulate the Recommendations

Rating Appropriateness

The American College of Radiology (ACR) Appropriateness Criteria (AC) methodology is based on the RAND Appropriateness Method. The
appropriateness ratings for each of the procedures or treatments included in the AC topics are determined using a modified Delphi method. A
series of surveys are conducted to elicit each panelist's expert interpretation of the evidence, based on the available data, regarding the
appropriateness of an imaging or therapeutic procedure for a specific clinical scenario. The expert panel members review the evidence presented
and assess the risks or harms of doing the procedure balanced with the benefits of performing the procedure. The direct or indirect costs of a
procedure are not considered as a risk or harm when determining appropriateness. When the evidence for a specific topic and variant is uncertain
or incomplete, expert opinion may supplement the available evidence or may be the sole source for assessing the appropriateness.

The appropriateness is represented on an ordinal scale that uses integers from 1 to 9 grouped into three categories: 1, 2, or 3 are in the category
"usually not appropriate" where the harms of doing the procedure outweigh the benefits; and 7, 8, or 9 are in the category "usually appropriate”
where the benefits of doing a procedure outweigh the harns or risks. The middle category, designated "may be appropriate,” is represented by 4,
5, or 6 on the scale. The middle category is when the risks and benefits are equivocal or unclear, the dispersion of the individual ratings from the
group median rating is too large (i.e., disagreement), the evidence is contradictory or unclear, or there are special circunstances or subpopulations
which could mfluence the risks or benefits that are embedded in the variant.

The ratings assigned by each panel member are presented in a table displaying the frequency distribution of the ratings without identifying which
members provided any particular rating. To determine the panel's recommendation, the rating category that contains the median group rating
without disagreement is selected. This may be determined after either the first or second rating round. If there is disagreement after the second
rating round, the recommendation is "may be appropriate."

This modified Delphi method enables each panelist to articulate his or her individual interpretations of the evidence or expert opinion without
excessive influence from fellow panelists in a simple, standardized and economical process. For additional information on the ratings process see
the Rating Round Information document on the ACR Web site.

Additional methodology documents, including a more detailed explanation of the complete topic development process and all ACR AC topics can
be found on the ACR Web site (see also the "Availability of Companion Documents" field).

Rating Scheme for the Strength of the Recommendations

Not applicable

Cost Analysis

A formal cost analysis was not performed and published cost analyses were not reviewed.


/Home/Disclaimer?id=49088&contentType=summary&redirect=http%3a%2f%2fwww.acr.org%2f%257E%2fmedia%2fACR%2fDocuments%2fAppCriteria%2fRatingRoundInfo.pdf
/Home/Disclaimer?id=49088&contentType=summary&redirect=http%3a%2f%2fwww.acr.org%2fQuality-Safety%2fAppropriateness-Criteria

Method of Guideline Validation

Internal Peer Review

Description of Method of Guideline Validation

Criteria developed by the Expert Panels are reviewed by the American College of Radiology (ACR) Committee on Appropriateness Criteria.

Evidence Supporting the Recommendations

Type of Evidence Supporting the Recommendations

The recommendations are based on analysis of the current literature and expert panel consensus.

Summary of Evidence

Of'the 33 references cited in the ACR Appropriateness Criteria® Metastatic Epidural Spinal Cord Compression and Recurrent Spinal
Metastasis document, all of them are categorized as therapeutic references including 9 well-designed studies, 8 good quality studies, and 1 quality
study that may have design limitations. There are 15 references that may not be useful as primary evidence.

While there are references that report on studies with design limitations, 17 well-designed or good quality studies provide good evidence.

Benefits/Harms of Implementing the Guideline Recommendations

Potential Benefits

Selection of appropriate radiologic treatments for patients with metastatic epidural spinal cord compression and recurrent spinal metastasis

Potential Harms

e Treatment recommendations must take into consideration the risk benefit profiles of surgical intervention and radiotherapy for the particular
individual's circunstance.

¢ Reirradiation with external beam radiotherapy (EBRT) to the same index lesions presents a therapeutic challenge since further EBRT will
increase the risk of radiation myelopathy, posing patient safety concerns.

e Posterior oblique treatment approach is an easy, relatively conformal dosimetric approach that can reduce the volume of radiotherapy dose
administered to the healed surgical wound and esophagus within the EBRT field. However, it can also result in higher lung dose. The treating
physician will need to judge the risk and benefit of each technique on each individual patient.

e Stereotactic body radiation therapy (SBRT) has been used as primary treatment for metastatic epidural spinal cord compression from solid
tumors causing mild neurologic deficits with favorable preliminary outcomes but there is a risk of further neurologic deterioration during the
planning of this very labor-intensive procedure.

¢ In light of the slight risk of osteonecrosis of the jaw associated with osteoclast inhibitor (OI) administration, a pretreatment dental evaluation
to assess dentition and potential risk prior to starting Ol might be necessary.

Qualifying Statements

Qualifying Statements

An Anrerican College of Radiology (ACR) Committee on Appropriateness Criteria and its expert panels have developed criteria for determining
appropriate imaging exaninations for diagnosis and treatment of specified medical condition(s). These criteria are ntended to guide radiologists,



radiation oncologists, and referring physicians in making decisions regarding radiologic imaging and treatment. Generally, the complexity and
severity of a patient's clinical condition should dictate the selection of appropriate imaging procedures or treatments. Only those examinations
generally used for evaluation of the patient's condition are ranked. Other imaging studies necessary to evaluate other co-existent diseases or other
medical consequences of this condition are not considered in this document. The availability of equipment or personnel may influence the selection
of appropriate imaging procedures or treatments. Imaging techniques classified as nvestigational by the U.S. Food and Drug Administration (FDA)
have not been considered in developing these criteria; however, study of new equipment and applications should be encouraged. The ultimate
decision regarding the appropriateness of any specific radiologic examination or treatment must be made by the referring physician and radiologist
in light of all the circumstances presented in an individual examination.

Implementation of the Guideline

Description of Implementation Strategy

An implementation strategy was not provided.

Institute of Medicine (IOM) National Healthcare Quality Report
Categories

IOM Care Need
End of Life Care
Getting Better

Living with Illness

IOM Domain

Effectiveness
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Patient Resources

None available

NGC Status

This NGC summary was completed by ECRI Institute on August 3, 2015. This summary was updated by ECRI Institute on June 2, 2016
following the U.S. Food and Drug Administration advisory on opioid pain medicines. This summary was updated by ECRI Institute on October
21, 2016 following the U.S. Food and Drug Administration advisory on opioid pain and cough medicines combined with benzodiazepines.

Copyright Statement

Instructions for downloading, use, and reproduction of the American College of Radiology (ACR) Appropriateness Criteria® may be found on the
ACR Web site

Disclaimer

NGC Disclaimer

The National Guideline Clearinghoused, ¢ (NGC) does not develop, produce, approve, or endorse the guidelines represented on this site.

All guidelines summarized by NGC and hosted on our site are produced under the auspices of medical specialty societies, relevant professional
associations, public or private organizations, other government agencies, health care organizations or plans, and similar entities.

Guidelines represented on the NGC Web site are submitted by guideline developers, and are screened solely to determine that they meet the NGC
Inclusion Criteria.

NGC, AHRQ), and its contractor ECRI Institute make no warranties concerning the content or clinical efficacy or effectiveness of the clinical
practice guidelines and related materials represented on this site. Moreover, the views and opinions of developers or authors of guidelines
represented on this site do not necessarily state or reflect those of NGC, AHRQ, or its contractor ECRI Institute, and inclusion or hosting of
guidelines in NGC may not be used for advertising or commercial endorsement purposes.

Readers with questions regarding guideline content are directed to contact the guideline developer.
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